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Abstract
A total of 21 Legionella isolates were recovered from six out
of 22 samples of potting soil from the Athens area, Greece.
Legionella pneumophila (serogroups 1 and 2–15) and species and
serotypes included in the group of L. longbeachae serogroups 1
and 2, L. bozemanii serogroups 1 and 2, L. dumofﬁi, L. gormanii,
L. jordanis, L. micdadei and L. anisa were isolated on BCYEa agar
containing cysteine, GVPC and natamycin and on BCYEa agar
containing cysteine, Wadowsky Yee supplement and natamycin.
The bacterial load was 4000–120 000 CFU/g of potting soil. The
isolation of L. pneumophila serogroup 1 from Greek potting soils
is reported here for the ﬁrst time.
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Gardening and handling of potting soil have been associated
with infection with Legionella longbeachae in Australia and the
USA [1,2]. However, this mode of transmission has been
described rarely for L. pneumonphila [3], which accounts for
most legionellosis cases worldwide.
In this preliminary study, we report results of Legionella
spp. isolation from potting soil of either industrially ready-
to-use or in-house prepared products in ﬂower shops,
garden material outlets and green houses, in the Athens-
Attica area in Greece.
Twenty-two samples that included peat, other potting
soils (mixtures of volcanic rocks, grain of pumice, sand clay,
perlite, carbonate calcium, compost, organic matter,
synthetic compost, peat moss, red potting soil, etc.) were
randomly collected and cultured as follows: from each
sample, 50 g of soil was aseptically suspended in 200 mL of
sterile deionized water and allowed to settle for 30 min.
Then, 2 mL (portion A) of these suspensions was acidiﬁed
with 2 mL of 0.2 M HCl–KCl buffer (pH 2.2), and an addi-
tional 2 mL (portion B) was heat treated (50C/30 min).
Next, 0.2 mL of portion A and 0.1 mL of portion B, as well
as of 1:10, 1:100 and 1:1000 diluted suspensions of both
portions were plated on buffered charcoal yeast extract
(BCYEa-Legionella BCYE agar base; Biolife, Milan, Italy) agar
containing cysteine and GVPC (Biolife) supplemented by us
with natamycin (Devolcid Instant; DSM, Groningen, the
Netherlands) (1 g/L) [4] and BCYEa agar containing cysteine,
Wadowsky Yee (MWY) supplement (Oxoid, Cambridge,
UK) and natamycin (1 g/L). Cultures were examined after
4 days at 37C and maintained for at least 10 days.
The detection limit (one colony per plate) was between
4000 and 40 000 CFU per g of soil depending on the dilution
used. The possible interference of the chemical factors of the
potting soils in the isolation of Legionella spp. was evaluated
by artiﬁcially contaminating previously autoclaved suspensions
of soil with a pool of L. pneumophila 1, 2–15 and species
belonging to a group of seven Legionella spp. implicated in
human disease: L. longbeachae serogroups 1 and 2, L. bozemanii
serogroups 1 and 2, L. dumofﬁi, L. gormanii, L. jordanis, L. micda-
dei and L. anisa (Group 3-G3). After application of the proce-
dure described above, the method proved to work properly,
permitting the growth of all above-mentioned legionellae.
Suspected colonies were tested for their ability to grow
on BCYEa agar containing cysteine (Biolife) but not on nutri-
ent agar (cysteine-free) media (LAB M, Bury, UK). Presump-
tive Legionella spp. colonies were subsequently identiﬁed
both by an agglutination test (Legionella Latex test,
DR0800M; Oxoid, Basingstoke, UK) and by SLIDEX-Legio-
nella-Kit-REF73 120-bioMe´rieux. The former test allows
identiﬁcation of L. pneumophila serogroup 1 and serogroups T
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2–14 and detection of G3. With the latter test, L, pneumophila
serogroups 1 and 2–15 can be identiﬁed and L. anisa
distinguished.
A total of 21 colonies, representing a bacterial load
between 4000 and 120 000 CFU/g of potting soil were iden-
tiﬁed as legionellae from six (labelled A, B, C, D, E, F,
Table 1) out of 22 samples. As seen in Table 1, from two
soil samples only L. pneumophila serogroups 2–15 were iso-
lated. Moreover, from two samples both L. pneumophila sero-
groups 2–15 and Legionellae G3 were isolated (one of the
isolates was identiﬁed as L. anisa). Legionella pneumophila
serogroup 1 alone was isolated from two soil samples. The
bacterial load was in general accordance with that found in
other trials, with numbers of legionellae ranging from
4 · 102 to 4.8 · 104 CFU/g [1], 1 · 102 to 10 · 105 CFU/g
[5], and 1 · 103 to 5 · 105 CFU/g [6].
Although the number of samples was small to reach a
robust conclusion, in our hands both BCYEa agars, with
MWYand natamycin, and with cysteine, GVPC, and natamy-
cin, worked satisfactorily, although a somewhat better over-
all yield was obtained with the former (12 vs. 9 species
isolated). Interestingly, L. pneumophila was more frequently
isolated in the former (n = 7) than in the latter (n = 2) med-
ium (Table 1).
Natamycin incorporation into cysteine- and GVPC-con-
taining BCYEa agar satisfactorily suppressed fungi, which,
being abundant in soil, often mask the presence of legionel-
lae. Interestingly, heat treatment seems to be more effective
than acidiﬁcation. Legionellae were recovered after heat treat-
ment from ﬁve of the six positive samples, whereas after
acidiﬁcation colonies were recovered from only two samples.
Similarly, heat treatment allowed recovery of 14 colonies,
whereas acidiﬁcation allowed recovery of only seven colo-
nies (Table 2).
Legionella spp. have been isolated from potting soils and
compost material in Australia [1,6], where L. longbeachae was
found to be the predominant species [6] and the most
frequent causative agent of Legionnaire’s disease [7,8]. In
Japan, where many species were isolated, no L. pneumophila
serogroup 1 was found. In Europe, two soil surveys were
negative for any Legionellae [1,8]. A more recent survey in
the Netherlands identiﬁed L. longbeachae and L. pneumophila
serogroup 7–14 in one soil sample [8].
Compared with ﬁndings concerning potting soils in
Australia (58–73%) [1,7] and Japan (91.6%) [7], Greek potting
soils gave a 27.3% isolation rate. Comparable European data
are not available. Most recently, a similar Swiss study also
reported the isolation of L. pneumophila serogroup 1 from
potting soil [9]. However, our ﬁndings together with an ear-
lier Dutch report [8] contradict the previous hypothesis that
European potting soil, whose major component is peat, is
free of Legionella spp., while Australian, Japanese and US
potting soils, composed primarily of sawdust and bark, are
not. Although the two potting soil samples of pure peat in
our study were negative for Legionella spp., three out of six
positive potting soil samples contained also a portion of peat
(data not shown).
In conclusion, these preliminary ﬁndings support the
assumption that potting soils may be an alternative source of
legionella infection, a fact of important public health conse-
quence, mainly for special subgroups of the population such
as the elderly and immunosuppressed people, as well as peo-
ple working in agriculture and gardening.
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TABLE 2. Species and number of Legionellae per positive
sample, isolated from Greek potting soils after heat treat-
ment or acidiﬁcation
Method of
sample
treatment Legionella spp.a
No of
isolates
Positive
samples*
Heat Lp1 1 A
Lp 2–15 6 B, E, F
L Group 3 7 D, E
Total 14
Acidiﬁcation Lp 1 1 C
Lp 2–15 1 D
L Group 3 5 D
Total 7
aSee Table 1.
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